Painful radiotherapeutic procedures on lower limbs are susceptible to spinal anaesthesia. This method is shown to be suitable in children when neuroleptanalgesia provides amnesia, an adequate period of patient immobility, and stable cardiovascular and respiratory conditions. The technique is useful in overcoming the problems of anaesthesia in the radiotherapy environment.
INTRODUCTION
Anoxia makes radiotherapy more effective. The radiobiology and treatment techniques have been reviewed. 1 ,2 Treatment to tumours of the limbs is given in divided doses over six weeks. The tissues are rendered ischaemic with a tourniquet, and then made anoxic by warming the limb and allowing thirty minutes to elapse between the application of the tourniquet and starting radiotherapy, Warming increases the metabolic rate and depletes remaining oxygen stores in residual blood, as well as in myoglobin and tissue fluid.! The ischaemia leads to hypercarbia, acidosis and hypoxia, and with the elevated temperature, displaces the haemoglobin dissociation curve to the right, releasing most of the oxygen which is then consumed at the increased metabolic rate caused by the high temperature. It has also been shown that the hyperthermia itself increases the destruction of malignant cells.]
The pain associated with positioning and exsanguination of a limb, together with application, maintenance and release of the tourniquet requires some form of anaesthesia. We present two cases of children treated with combined neurolept-spinal anaesthesia. 
Case J
A nine-year-old boy weighing 35 kg developed a pathological fracture at the site of an osteogenic sarcoma in the lower femur.
Six weekly treatments with anoxic high dose radiotherapy were prescribed. For each treatment the limb was rendered ischaemic with an Esmarch bandage and a high pneumatic tourniquet applied. It was then warmed for half an hour in an insulated cylinder containing an electric blanket with temperature probes on the cylinder wall and the skin. The maximum skin temperature allowed was 45 QC. A total of 9,500 rads was administered over the six weeks with eleven minutes at each of two different projections during each treatment. The temperature was maintained during radiation by electric fan heaters. Total ischaemic time ranged from sixty to ninety minutes.
Oral premedication was with diazepam 10 mg, promethazine 25 mg and methadone 10 mg one hour before leaving the ward. An intravenous infusion was started and droperidol 2 mg, diazepam 4 mg and fentanyl 25 Ilg administered. The patient was then placed level in the left lateral position for a unilateral spinal anaesthetic at the L4-5 space using a 25 gauge needle and 1.25 ml of 0.5070 cinchocaine in 6070 glucose. 10 Q head down tilt was then employed for forty seconds before a return to the horizontal position. After allowing ten minutes for the cinchocaine to 'fix', the patient
was placed supine and the treatment procedure commenced. Throughout the procedure oxygen was administered at four litres a minute via a Hudson mask. For the first treatment a total of diazepam 14 mg, droperidol 8 mg and fentanyl 175 /Ag was used, but in subsequent treatments lower doses were used (diazepam 10 mg, droperidol 2.5 mg and fentanyl 35 /Ag) and nitrous oxide 2 L/min was added to the oxygen (2 Llmin). This ensured that the child remained comfortable during the treatment and recovered quickly from the sedation. The volume of cinchocaine was increased to 1.5 ml after insufficient analgesia was demonstrated at the third treatment when a further 1.0 ml had to be used. Thenceforth a spirit level was also used to ensure correct sloping of the spine.
Though he cried out on each occasion when he was positioned for the spinal injection, the patient had no memory of the events beyond the insertion of the intravenous infusion. There was no apprehension after the first treatment. After the dose of droperidol was reduced to 2.5 mg he suffered no depression the following day.
The patient's pulse rate was stable at 90 to lOO/minute and systolic blood pressure dropped consistently from 90 mmHg to 80 mmHg after the spinal anaesthetic. Because of fears of acidaemia after the warm ischaemia, 40 ml of 8.4070 bicarbonate were given one minute before release of the tourniquet. Blood gases at five minutes after tourniquet release (first treatment) showed a base excess of + 5 mEq with an actual bicarbonate of 29 mEq/L, pH 7.44 and PaCO, 5.85 kPa (44 mmHg).
Case 2
An eleven-year-old boy weighing 35 kg had an osteosarcoma of the lower femur. Radiotherapy under anoxic conditions was planned to cover six weeks, with a total dose of 9,600 rads.
The patient was in considerable pain at rest and was treated in a Thomas splint and with parenteral narcotics. The analgesia was later changed to oral methadone and this provided good pain relief despite development of a pathological fracture during the course of treatment.
He was premedicated one hour before treatment with oral diazepam 10 mg and methadone 10 mg, and on arrival at the Anaesthesia and Intensive Care, Vol. Vllf, No. 2, May, 1980 radiotherapy department an infusion of intravenous fluids was commenced. Neurolept anaesthesia was induced with diazepam up to 10 mg, droperidol up to 8 mg and fentanyl up to 100 /Ag, the doses being titrated on each occasion until he was drowsy but still responsive. The Thomas splint was then removed and he was turned onto the affected side; this was obviously painful but he subsequently had no recollection.
Spinal anaesthesia was induced through L3-4 space with a 25 gauge needle and 1.5 ml of heavy cinchocaine. He was then positioned to block the required segments. Blood pressure was monitored and oxygen administered through a Hudson mask. Treatment proceeded as in Case 1 except that the leg was warmed by encasing it in a plastic bag connected to a blower hairdrier. He was irradiated with two separate fields, each for fifteen minutes. During this time nitrous oxide was added to the oxygen delivered through a Hudson mask as in Case 1. The total time requiring anaesthesia with sedation and amnesia was 90 to 120 minutes. After return to the ward the first pain relief was generally required 4 to 6 hours later, by which time the patient was also eating and drinking.
Serial arterial blood samples were taken after the release of the tourniquet following the first treatment (Table 1) . DISCUSSION A child, requiring repeated painful radiotherapy procedures, lasting up to two hours and under difficult conditions poses problems for the anaesthetist. The aims are to achieve amnesia, analgesia and a motionless target field with a safe, simple and easily repeatable technique.
Cardiovascular and respiratory function must be stable while the patient is having treatment and is under observation only via a television camera. Furthermore, the anaesthesia should not cause prolonged drowsiness or vomiting in the post -operative period.
Numerous anaesthetic techniques have been described; these include chloral hydrate,~ rectal thiopentone,5 phenobarbitone and pethidine l and a variety of combinations of sedatives." All of these produce difficulties either in titrating the dose or in prolonging the recovery period. An inhalational technique using halothane is an alternative.'·! Ketamine has been advocated"'s," and seems satisfactory for short cases, but not when the treatment is prolonged and painful.
Neuroleptanalgesia fulfils some of the requirements and is nicely complemented by the addition of spinal analgesia which prevents pain during the procedure, and ensures a motionless target. The short action of fentanyl is needed only for the pre-spinal period and the droperidol-diazepam regime achieves a satisfactory sedation time which dispenses with the need for and regulation of a continuous infusion, as in total intravenous anaesthesia. The long duration of action of cinchocaine obviates the necessity for additional pain relief during and after the ischaemic time, and from the inevitable refracturing at the tumour site; it also allows the treatment time to be extended if needed for any unexpected reason.
The patient's airway did not require assistance and cardiovascular function was stable.
The main disadvantage of neurolept anaesthesia is that it is not as quickly reversible as inhalational techniques. But these two patients were awake, eating and drinking within 3 to 4 hours. Prior to this they were drowsy but easily rousable and each was able to look after his own airway.
Blood gas analysis in Case 2 showed that acidaemi.a following the release of the tourniquet is not a serious problem since acidbase status had returned to normal within five minutes. This is confirmed in a recent study in adults.1O Sodium bicarbonate administration is therefore unnecessary.
Examination of cerebrospinal fluid taken with each treatment showed no demonstrable adverse effect of previous treatments. A two year follow-up on Case 1 has given no clinical grounds to suspect chronic arachnoiditis. A recent report quotes a man receiving one hundred repeated spinals for urological investigations, with no untoward effects. I I At no time in either case was spinal anaesthesia unsatisfactory.
